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(57) ABSTRACT

A fan unit includes a fan case, a partition member and a
centrifugal fan. The fan case has an inflow port and a blowout
port. The fan case includes a unit connecting portion for
connecting the heat exchange unit. The partition member
partitions an inside ofthe fan case into an upstream side space
and a downstream side space. The partition member has an
opening for allowing the upstream side space and the down-
stream side space to communicate with each other. The cen-
trifugal fan includes an impeller including a plurality of back-
ward curved blades. The centrifugal fan is arranged such that
the impeller is located in the downstream side space and sucks
air in the upstream side space through the opening. The blow-
out port is located on an outer side in a radial direction of the
impeller in the downstream side space.




Patent Application Publication  Mar. 12, 2015 Sheet 1 of 9 US 2015/0071775 A1

FIG.1
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FAN UNIT AND AIR CONDITIONER

TECHNICAL FIELD

[0001] The present invention relates to a fan unit to be
connected to a heat exchange unit in which a heat exchanger
is housed, and relates to an air conditioner.

BACKGROUND ART

[0002] Japanese Unexamined Patent Publication No.
H6-281194 discloses an air conditioner including a blowing
unit. A turbo fan is housed in a case of the blowing unit. In the
blower unit, a rotating shaft of the turbo fan is directed in the
up-down direction, an air inflow port is provided in a lower
part of the case of the blowing unit, and an air blowout port is
provided in an upper part of the case of the blowing unit.
Therefore, the air having passed through the heat exchange
unit flows into the case from the inflow port in the lower part
of the case of the blowing unit and is discharged to the outer
side in the radial direction of the turbo fan in the case. The air
discharged from the turbo fan in the horizontal direction
changes its direction upward in the case and is blown out from
the blowout port in the upper part of the case.

[0003] In the blowing unit disclosed in Japanese Unexam-
ined Patent Publication No. H6-281194, a wind guide plate
arranged to gradually decrease in opening width toward the
blowout port is necessary so that the air discharged from the
turbo fan in the horizontal direction in the case changes its
direction upward and is blown out from the blowout port in
the upper part of the case. Therefore, in the blowing unit
disclosed in Japanese Unexamined Patent Publication No.
H6-281194, the number of components increases and airflow
resistance increases.

SUMMARY OF INVENTION

[0004] It is an object of the present invention to provide a
fan unit and an air conditioner that can smoothly blow out,
from a blowout port, the air discharged from a centrifugal fan
including backward curved blades and can suppress an
increase in the number of components and an increase in
airflow resistance.

[0005] The fan unit of the present invention is configured to
be connected to a heat exchange unit in which a heat
exchanger is housed. The fan unit includes a fan case, a
partition member, and a centrifugal fan. The fan case has an
air inflow port and an air blowout port. The fan case has, in a
side section of the fan case on the inflow port side, a unit
connecting portion for connecting the heat exchange unit.
The partition member partitions an inside of the fan case into
an upstream side space on the inflow port side and a down-
stream side space on the blowout port side. The partition
member has an opening for allowing the upstream side space
and the downstream side space to communicate with each
other. The centrifugal fan includes an impeller including a
plurality of backward curved blades. The centrifugal fan is
arranged such that the impeller is located in the downstream
side space and sucks air in the upstream side space through
the opening. The blowout port is located on an outer side in a
radial direction of the impeller in the downstream side space.
[0006] An air conditioner of the present invention includes
acasing, a partition member, a heat exchanger, and a centrifu-
gal fan. The casing has an air suction port and an air blowout
port. The partition member partitions an inside of the casing
into a first space on the suction port side and a second space on
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the blowout port side. The partition member has an opening
for allowing the first space and the second space to commu-
nicate with each other. The heat exchanger is arranged in the
first space. The centrifugal fan includes an impeller including
a plurality of backward curved blades. The centrifugal fan is
arranged such that the impeller is located in the second space
and sucks air in the first space through the opening. The
blowout port is located on an outer side in a radial direction of
the impeller in the second space.

BRIEF DESCRIPTION OF DRAWINGS

[0007] FIG. 1 is a perspective view showing the external
appearance of a duct-type indoor unit of an air conditioner
according to an embodiment of the present invention;
[0008] FIG. 2 is a cutout perspective view showing the
internal structure of the duct-type indoor unit shown in FIG.
1

[0009] FIG. 3 is a top plan view of the duct-type indoor unit
shown in FIG. 2;

[0010] FIG. 4 is a front view of the duct-type indoor unit
shown in FIG. 2;

[0011] FIG. 51is an enlarged view of a partition member and
the inside of a second space shown in FIG. 3;

[0012] FIG. 6 is an enlarged view of the partition member
and a centrifugal fan shown in FIG. 4;

[0013] FIG. 7 is an internal configuration diagram of a
duct-type indoor unit according to a modification of the
embodiment of the present invention;

[0014] FIG. 8A is a perspective view showing a fan unit
according to an embodiment of the present invention and a
heat exchange unit connected to the fan unit;

[0015] FIG. 8B is a perspective view showing a state in
which the fan unit and the heat exchange unit are coupled to
each other;

[0016] FIG. 9A is an IXA-IXA line sectional view of the
fan unit shown in FIG. 8A; and

[0017] FIG. 9B is an IXB-IXB line sectional view of the fan
unit shown in FIG. 8A.

DESCRIPTION OF EMBODIMENTS

[0018] An air conditioner according to an embodiment of
the present invention is explained with reference to the draw-
ings. In this embodiment, a duct-type indoor unit is explained
as a specific example of the air conditioner. Further, a fan unit
according to an embodiment of the present invention and a
heat exchange unit connected to the fan unit are explained.
First, the duct-type indoor unit in the embodiment is
explained, and the fan unit and the heat exchange unit are
explained after the explanation of the duct-type indoor unit.

[Duct-Type Indoor Unit]

[0019] A duct-type indoor unit 1 shown in FIGS. 1 to 4
includes a casing 2, a partition member 3 that partitions the
inside of the casing 2 into two spaces (i.e., a first space 11 and
a second space 12), a pair of heat exchangers 4 housed in the
first space 11 (more specifically, a heat exchange chamber 15
of the first space 11), and a centrifugal fan 5 housed in the
second space 12. The centrifugal fan 5 includes an impeller 21
and a fan motor 6. The fan motor 6 drives to rotate the impeller
21 of the centrifugal fan 5.

[0020] The casing 2 includes a first side section 31 (a rear
plate 31), a second side section 32 (a front plate 32), a third
side section 33 (a side plate 33), a fourth side section 34 (a
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side plate 34), a fifth side section 35 (an upper plate 35), and
a sixth side section 36 (a lower plate 36). The casing 2 having
a long rectangular parallelepiped shape is formed by the side
sections 31 to 36. The first side section 31 (the rear plate 31)
and the second side section 32 (the front plate 32) are
arranged to be spaced apart from each other in the longitudi-
nal direction of the casing 2 (a direction of an arrow X in
FIGS. 2 to 4). The fifth side section 35 (the upper plate 35) and
the sixth side section 36 (the lower plate 36) are arranged to be
spaced apart from each other in the up-down direction (a
direction of an arrow Z in FIGS. 2 and 4) orthogonal to the
longitudinal direction of the casing 2. The third side section
33 (the side plate 33) and the fourth side section 34 (the side
plate 34) are arranged to be spaced apart from each other in a
width direction Y of the casing 2 orthogonal to the longitudi-
nal direction of the casing 2.

[0021] As shown in FIGS. 2 and 3, an axial direction A of a
rotating shaft 27 for rotating the impeller 21 extends in par-
allel to the width directionY of the casing 2. The direction X
and the directionY are orthogonal to each other. The direction
X and the direction Z are orthogonal to each other. The direc-
tionY and the direction Z are orthogonal to each other. In this
embodiment, as shown in FIGS. 2 and 3, the width direction
Y of the casing coincides with the direction of an imaginary
straight line L. That is, the axial direction A of the rotating
shaft 27 for rotating the impeller 21 is parallel to the imagi-
nary straight line L. In this embodiment, the first side section
31 and the second side section 32 are parallel to the imaginary
straight line L. The third side section 33 and the fourth side
section 34 are perpendicular to the imaginary straight line L.
The fifth side section 35 and the sixth side section 36 are
parallel to the imaginary straight line L.

[0022] The casing 2 has a pair of surfaces formed by the
first side section 31 (the rear plate 31) and the second side
section 32 (the front plate 32) and opposed to each other in the
front-back direction, that is, an upstream side surface 2a and
a downstream side surface 26. The upstream side surface 2a
has a suction port 7 and a suction-duct connecting portion 8
that forms the outer edge of the suction port 7 and to which a
suction duct DC1 is connected (see FIG. 1). The downstream
side surface 26 has a blowout port 9 and a blowout-duct
connecting portion 10 that forms the outer edge of the blow-
out port 9 and to which a blowout duct DC2 is connected (see
FIG. 1).

[0023] In this embodiment, each of the third side section
33, the fourth side section 34, the fifth side section 35, and the
sixth side section 36 forms a sidewall without an opening
formed therein. As shown in FIGS. 5 and 6, the third side
section 33 has an inner surface S3 (a hub side inner surface
S3). The fourth side section 34 has an inner surface S4 (an
opening side inner surface S4). The fifth side section 35 has an
inner surface S5 (an upstream side inner surface S5). The
sixth side section 36 has an inner surface S6 (a downstream
side inner surface S6). The partition member 3 has an inner
surface S (a partition inner surface S).

[0024] The blowout-duct connecting portion 10 shown in
FIGS. 1 and 2 includes, for example, a plurality of ridges that
project to the downstream side of an air flow FO from the
downstream side surface 25 in such a way as to surround the
blowout port 9. The blowout duct DC2 is fixed to the ridges by
screwing or the like in a state in which the blowout duct DC2
is laid on the ridges. The suction-duct connecting portion 8
has a configuration same as the configuration of the blowout-
duct connecting portion 10.
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[0025] Note that, in the present invention, the suction duct
DC1 and the blowout duct DC2 are not particularly limited as
long as the suction duct DC1 and the blowout duct DC2 are
tubular bodies that can respectively communicate with the
suction port 7 and the blowout port 9. Square tubes and
tubular bodies having other various shapes can be adopted.
The suction-duct connecting portion 8 and the blowout-duct
connecting portion 10 only have to be configured such that the
suction duct DC1 and the blowout duct DC2 can be respec-
tively connected thereto. Therefore, in the present invention,
the structures of the suction-duct connecting portion 8 and the
blowout-duct connecting portion 10 are not particularly lim-
ited.

[0026] The partition member 3 partitions the inside of the
casing 2 into the first space 11 on the suction port 7 side and
the second space 12 on the blowout port 9 side. The suction
port 7 is opened in the first space 11. The blowout port 9 is
opened in the second space 12.

[0027] Specifically, as shown in FIGS. 3 to 6, the partition
member (the partition plate) 3 includes a first portion 18 (a
first partition plate 18) and a second portion 19 (a second
partition plate 19) that is contiguous to the first portion 18.
[0028] The first portion 18 is a flat portion and extends
perpendicularly to the rotating shaft 27 for rotating the impel-
ler 21 and extends perpendicularly to the upstream side sur-
face 2a. That is, the first portion 18 extends in parallel to the
longitudinal direction X of the casing 2.

[0029] The first portion 18 partitions the second space 12
and the first space 11 (specifically, an airflow passage 16 of
the first space 11 explained below). In the first portion 18, an
opening 13 for allowing the second space 12 and the airflow
passage 16 of the first space 11 to communicate with each
other is formed. That is, the first space 11 and the second
space 12 communicate with each other through the opening
13.

[0030] The second portion 19 is a portion that is contiguous
to the first portion 18 and is a portion that partitions the second
space 12 and an arrangement space for heat exchangers 4 in
the first space 11 (specifically, a heat exchange chamber 15
explained below). Specifically, the second portion 19
includes a parallel portion 19a extending in parallel to the
axial direction A of the rotating shaft 27 and an inclined
portion 195 inclined toward the opening 13 side of the first
portion 18 with respect to the axial direction A of the rotating
shaft 27. One end of the inclined portion 195 is connected to
an end of the first partition plate 18 on the suction port 7 side
(the heat exchangers 4 side). The other end of the inclined
portion 19/ is located further on the impeller 21 side (the third
side section 33 side) than the first partition plate 18 in the axial
direction A of the rotating shaft 27. The other end of the
inclined portion 195 is connected to the parallel portion 194.
[0031] An inclination angle 8 (see FIG. 3) of the inclined
portion 196 with respect to the axial direction A is set to be an
angle at which the air in the heat exchange chamber 15 is
smoothly guided to the opening 13. Consequently, it is pos-
sible to suppress occurrence of a turbulent flow near the
inclined portion 194. As shown in FIGS. 3 and 5, a space
surrounded by a shroud 24 and a bell mouth 22 explained
below and the partition member 3 is a space that tends to be a
dead space. Therefore, since the dead space can be reduced by
providing the inclined portion 195, it is possible to effectively
use a space.

[0032] Since the parallel portion 19a is present, it is pos-
sible to limit an amount of projection of the inclined portion
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195 toward the heat exchange chamber 15 side and it is
therefore possible to secure a space of the heat exchange
chamber 15. Moreover, it is possible to guide the blowout air
of the centrifugal fan 5 housed in the second space 12 to the
blowout port 9 side. Note that the parallel portion 194 can be
omitted.

[0033] Asshown in FIG. 5, both ends of the partition mem-
ber 3 are respectively connected to inner walls of the casing 2.
That is, the parallel portion 19a of the second portion 19 of the
partition member 3 is connected to the third side section 33.
The first portion 18 of the partition member 3 is connected to
the first side section 31.

[0034] Asshown in FIGS. 3 to 5, the first space 11 includes
the heat exchange chamber 15 in which the heat exchangers 4
are housed and the airflow passage 16 on the downstream side
of the heat exchange chamber 15. The airflow passage 16 is
formed between the first portion 18 and the inner surface S4
(the opening side inner surface S4) of the fourth side section
34 of the casing 2 opposed to the first portion 18. The airflow
passage 16 is a space extending in parallel to the first portion
18 and guides the air having passed through the heat exchang-
ers 4 housed in the heat exchange chamber 15 to the opening
13.

[0035] Inarelation between the airflow passage 16 and the
second space 12, the airflow passage 16 is an upstream side
space 16 and the second space 12 is a downstream side space
12.

[0036] In the second space 12 (the downstream side space
12), as shown in FIGS. 3 and 5, the centrifugal fan 5 is housed
sideways such that the axial direction A of the rotating shaft
27 for rotating the impeller 21 is parallel to each of the
upstream side surface 2a and the downstream side surface 2b.
In such sideway arrangement of the centrifugal fan 5, the
blowout port 9 of the casing 2 is located on the outer side in
the radial direction of the impeller 21. In the second space 12,
the fan motor 6 is housed sideways to be coaxial with the
impeller 21. The fan motor 6 is fixed to the third side section
33 of the casing 2 via a support stand 17. Note that the fan
motor 6 may be directly fixed to the casing 2.

[0037] The centrifugal fan 5 is a turbo fan. The centrifugal
fan 5 includes the impeller 21 and the bell mouth 22. The
centrifugal fan 5 is located in the second space 12 and sucks
the air in the first space 11 through the opening 13.

[0038] Asshown in FIGS. 5to 6, the impeller 21 includes a
hub 23, the shroud 24, and a plurality of blades 25 arranged
between the hub 23 and the shroud 24. The hub 23 includes,
in the center thereof, a projecting section 23a that projects to
the shroud 24 side. The projecting section 23a is fixed to the
rotating shaft 27 of the fan motor 6. The rotating shaft 27
functions as the rotating shaft 27 in order to rotate the impeller
21.

[0039] The shroud 24 is arranged on a front side F of the
rotating shaft 27 in the axial direction A so as to be opposed to
the hub 23. The shroud 24 has an air suction port 24q circu-
larly opened centering on the rotating shaft 27. The outer
diameter of the shroud 24 increases toward a rear side R.
[0040] The plurality of blades 25 are arrayed at a predeter-
mined interval along the circumferential direction of the
rotating shaft 27 between the hub 23 and the shroud 24. Ends
on the front side F of the blades 25 are joined to the inner
surface of the shroud 24. Ends on the rear side R of the blades
25 are joined to the hub 23. The blades 25 are backward
curved blades (backward oriented blades) inclined in the
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opposite direction (a backward direction) of a rotating direc-
tion B (see FIG. 6) with respect to the radial direction of the
hub 23.

[0041] The bell mouth 22 is arranged on the front side F in
the axial direction A so as to be opposed to the shroud 24. An
end on the front side F of the bell mouth 22 is arranged to
coincide with the edge of the opening 13 of the first portion 18
of the partition member 3. The bell mouth 22 has a curved
shape, the outer diameter of which decreases toward the rear
side R.

[0042] As shown in FIGS. 3 and 5, an air guide passage 81
is provided between the hub 23 and the inner surface S3 (the
hub side inner surface S3) of the third side section 33. The air
guide passage 81 guides, to the blowout port 9 side, a part of
the air discharged in a direction different from the blowout
port 9 side, out ofthe air discharged from the impeller 21. The
air guide passage 81 functions as an air flow returning section
81 that returns, to the blowout port 9 side, a part of the air
discharged in the direction different from the blowout port 9
side, out of the air discharged from the impeller 21.

[0043] Specifically, in FIG. 6, the air guide passage 81
guides, to the blowout port 9 side as indicated by an arrow of
an alternate long and two short dashes line in FIG. 5, the air
discharged from the impeller 21 toward the inner surface S5
side of the fifth side section 35, the air discharged from the
impeller 21 toward the second partition plate 19 side, and the
like. Consequently, the air discharged from the impeller 21 to
the outer side in the radial direction can not only flow in the
circumferential direction in an air passage around the impel-
ler 21 in the downstream side space 12 but also flow toward
the blowout port 9 through the air guide passage 81 between
the hub 23 and the inner surface S3 of the third side section 33.
Therefore, it is possible to reduce airflow resistance in the
downstream side space 12.

[0044] AsshowninFIG. 5, a distance D4 between the inner
surface S4 of the fourth side section 34 and the peripheral
edge portion of the opening 13 is larger than a distance D3
between the inner surface S3 of the third side section 33 and
the hub 23. An amount of the air flowing into the impeller 21
through the opening 13 is larger than an amount of the air
passing through the air guide passage 81 between the hub 23
and the inner surface S3 of the third side section 33. There-
fore, when the distance D4 is larger than the distance D3, the
amount of the air and the size of the passage can be well
balanced. Consequently, it is possible to further reduce the
airflow resistance.

[0045] A total distance of a distance D7 from the hub 23 to
the peripheral edge portion of the opening 13 and the distance
D3 is preferably larger than the distance D4. Consequently,
since the capacity of the downstream side space 12 can be
sufficiently secured, it is possible to suppress the airflow
resistance from increasing in the downstream side space 12.
The total distance of the distance D3 and the distance D7 is a
partition height of the upstream side space 16 (the airflow
passage 16) and the downstream side space 12 partitioned in
the width directionY of the casing 2 by the partition member
3.

[0046] As shown in FIG. 6, the impeller 21 rotates in the
rotating direction B in which the blades 25 are opposed to the
upstream side inner surface S5 of the fifth side section 35, the
inner surface S (the partition inner surface S) of the second
partition plate 19 of the partition member 3, the downstream
side inner surface S6 of the sixth side section 36, and the
blowout port 9 in this order. That is, the upstream side inner
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surface S5, the partition inner surface S, the downstream side
inner surface S6, and the blowout port 9 are provided side by
side in this order in the rotating direction B of the impeller 21.
The upstream side inner surface S5, the partition inner surface
S, and the downstream side inner surface S6 surround the
circumference of the impeller 21 excluding an area of the
blowout port 9.

[0047] A distance D6 between the inner surface S6 (the
downstream side inner surface S6) of the sixth side section 36
and the impeller 21 is larger than a distance D5 between the
inner surface S5 (the upstream side inner surface S5) of the
fifth side section 35 and the impeller 21. That is, in the second
space 12, the rotation center of the impeller 21 (the center of
the rotating shaft 27) is present in a position further deviating
to the inner surface S5 side than the center between the inner
surface S5 and the inner surface S6. Since the distance D6 is
larger than the distance D3, it is possible to efficiently convert
a dynamic pressure obtained by the rotation of the impeller 21
into a static pressure.

[0048] The centrifugal fan 5 explained above is housed in
the second space 12 of the casing 2. Consequently, the air
blown out from the impeller 21 is guided to the blowout port
9 by members surrounding the outer side in the radial direc-
tion of the impeller 21, that is, the second portion 19 of the
partition member 3 and the fifth side section 35 (the upper
plate 35), the sixth side section 36 (the lower plate 36), and the
third side section 33 of the casing 2. In other words, the
second portion 19 of the partition member 3 and the fifth side
section 35 (the upper plate 35), the sixth side section 36 (the
lower plate 36), and the third side section 33 of the casing 2
function as a fan casing of the centrifugal fan 5. Therefore, a
fan casing is unnecessary in the centrifugal fan 5 itself.
[0049] As shown in FIG. 4, the pair of heat exchangers 4 is
arranged in the heat exchange chamber 15 of the first space 11
of'the casing 2, in a V shape in side view to be further spaced
away from each other in the up-down direction Z (i.e., the
vertical direction) of the casing 2 toward the suction port 7 of
the casing 2.

[0050] Further, as shown in FIG. 4, the pair of heat
exchangers 4 is arranged such that an edge 4¢ forming the
vertex of the V shape in the heat exchangers 4 is parallel to the
rotating shaft 27 of the impeller 21. Further, edges 4d on the
upstream side surface 24 side in the pair of heat exchangers 4
are also arranged in parallel to the rotating shaft 27. The edges
4d extend along the edge of the suction port 7 of the casing 2.
All of the edges 4c¢ and 44 of the heat exchangers 4 extend in
a direction orthogonal to the first portion 18 of the partition
member 3.

[0051] Specifically, as shown in FIGS. 3 to 4, the heat
exchangers 4 include a large number of fins 4a arranged to be
spaced apart from one another and a plurality of heat transfer
tubes 45 that pierce through the fins 4a. The heat transfer
tubes 44 include a plurality of straight tube portions 451
extending linearly and U-shape tube portions 452, which are
end communication sections that allow ends of the straight
tube portions 451 to communicate with each other. Note that,
in FIG. 3, the fins 4a are shown in a smaller number such that
the heat transfer tubes 45 are easily visually recognized.
[0052] The straight tube portions 451 extend along a sur-
face parallel to a plane including the rotating shaft 27. Spe-
cifically, the straight tube portions 451 of the heat transfer
tubes 454 are parallel to the axial direction A of the rotating
shaft 27. The plurality of straight tube portions 451 are
arranged to be parallel to each other. Ends of the heat transfer
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tubes 4b adjacent to each other are connected to each other via
the U-shape tube portion 452. The heat exchangers 4 have a
plurality of paths (refrigerant channels). The fins 4a are
joined by, for example, brazing to the straight tube portions
4b1 of the heat transfer tubes 45 in a state in which the fins 4a
are spaced apart from one another. In the heat exchangers 4,
heat exchange is performed between the refrigerant passing
through the heat transfer tubes 45 and the air around the fins
4a.

[0053] In the duct-type indoor unit 1 configured as
explained above, as shown in FIG. 1, the suction duct DC 1 is
connected to the suction-duct connecting portion 8 of the
casing 2 and the blowout duct DC2 is connected to the blow-
out-duct connecting portion 10. In that state, the impeller 21
of' the centrifugal fan 5 rotates by the driving of the fan motor
6. Consequently, as shown in FIGS. 2 to 4, it is possible to
generate a series of air flows FO that flow from the suction
duct DC1 to the blowout duct DC2 through the duct-type
indoor unit 1.

[0054] In this case, the air flows through a route explained
below inside the casing 2 of the duct-type indoor unit 1. First,
the air sucked into the inside of the casing 2 from the suction
duct DC 1 through the suction port 7 passes through the heat
exchangers 4 in the heat exchange chamber 15 of the first
space 11. Consequently, the air is subjected to heat exchange
with the refrigerant when the air passes through the heat
exchangers 4 and cooled or heated. Thereafter, the air sub-
jected to the heat exchange is once collected in the airflow
passage 16 of the first space 11 and rectified in the longitudi-
nal direction X of the casing 2. In this case, a part of the air
subjected to the heat exchange is guided to the airflow pas-
sage 16 by the inclined portion 195 of the second portion 19
of the partition member 3 when the air flows from the heat
exchange chamber 15 to the airflow passage 16.

[0055] Thereafter, the air reaching the airflow passage 16 is
introduced into the second space 12 through the opening 13 of
the first portion 18 of the partition member 3. The air intro-
duced into the second space 12 flows to the impeller 21
through the inside of the bell mouth 22 of the centrifugal fan
5. The air reaching the impeller 21 is blown out to the outer
side in the radial direction of the impeller 21. The air blown
out from the impeller 21 smoothly flows from the casing 2 to
the blowout duct DC2 through the blowout port 9 located on
the outer side in the radial direction of the impeller 21.

[0056] Asexplained above, in the duct-type indoorunit 1 in
this embodiment, the centrifugal fan 5 is adopted. Therefore,
unlike a multiblade fan that has been used in a duct-type
indoor unit in the past, a fan casing is unnecessary. It is
possible to reduce the number of components and reduce a
setting space for the fan. Since the centrifugal fan 5 is used,
compared with the multiblade fan, fan efficiency is improved.
It is possible to reduce fan power while securing a necessary
static pressure and a necessary amount of the air.

[0057] Further, in the duct-type indoor unit 1, the suction-
duct connecting portion 8 and the blowout-duct connecting
portion 10 are arranged on the upstream side surface 2a and
the downstream side surface 25 of the casing 2 opposed to
each other. Therefore, it is possible to linearly arrange the
suction duct DC1 and the blowout duct DC2.

[0058] Moreover, the rotating shaft 27 of the impeller 21 is
parallel to the upstream side surface 2a on which the suction-
duct connecting portion 8 is formed. Therefore, it is easy to
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secure a channel that guides the air sucked from the suction
port 7 formed on the upstream side surface 2a to the opening
13.

[0059] Inthe duct-type indoor unit 1, the suction port 7, the
heat exchangers 4, the centrifugal fan 5, and the blowout port
9 are arranged in a row in a direction (in this embodiment, the
X direction) orthogonal to the axial direction A of the impeller
21. Since the suction port 7, the heat exchangers 4, the cen-
trifugal fan 5, and the blowout port 9 are linearly arrayed in
the X direction, it is possible to reduce the dimension in the
width direction Y and the dimension in the height direction Z
of'the casing 2. In this configuration, as shown in FIG. 1, it is
possible to linearly arrange the suction duct DC 1 and the
blowout duct DC2 along the above array direction (the X
direction).

[0060] In the duct-type indoor unit 1 in this embodiment,
the straight tube portions 451 of the heat transfer tubes 45 in
the heat exchangers 4 extend along a surface parallel to a
plane including the rotating shaft 27. Therefore, the air intro-
duced into the inside of the casing 2 from the suction port 7
formed on the upstream side surface 2a parallel to the rotating
shaft 27 can flow while being in contact with the all straight
tube portions 451 of the heat transfer tubes 45 when the air
passes through the heat exchangers 4. Therefore, even if
velocity distribution of the air flows FO passing through the
heat exchangers 4 fluctuates in the direction of the rotating
shaft 27 (the Y direction), it is possible to uniformly cool or
heat the plurality of heat transfer tubes 45 with the air. There-
fore, even in a structure in which the plurality of heat transfer
tubes 45 form a plurality of paths and the refrigerant flows to
the paths, it is possible to suppress a difference in cooling or
heating performance of the refrigerant among the paths from
increasing.

[0061] In the duct-type indoor unit 1 in this embodiment,
the airflow passage 16 is formed between the first portion 18
extending perpendicularly to the rotating shaft 27 in the par-
tition member 3 and the inner surface S4 of the fourth side
section 34 of the casing 2 opposed to the first portion 18.
Therefore, itis possible to secure the airflow passage 16 wide.
It is possible to smoothly guide, with the airflow passage 16,
the air having passed through the heat exchangers 4 to the
opening 13 while rectifying the air.

[0062] In the duct-type indoor unit 1 in this embodiment,
the second portion 19 of the partition member 3 that partitions
the second space 12, in which the centrifugal fan 5 is housed,
and the heat exchange chamber 15, which is the arrangement
space for the heat exchangers 4, includes the inclined portion
195 inclined toward the opening 13 side of the first portion 18
with respect to the direction of the rotating shaft 27. There-
fore, the air flowing out from the heat exchange chamber 15
flows along the inclined portion 195 to be smoothly guided to
the airflow passage 16.

[0063] In the duct-type indoor unit 1 in this embodiment,
the pair of heat exchangers 4 is arranged so as to open in the
V shape in section to be further spaced away from each other
in the up-down direction Z of the casing 2 toward the suction
port 7 of the casing 2. In this configuration, compared with
when the heat exchangers 4 are arranged parallel to the sur-
face on which the suction port 7 is formed, it is possible to
house the heat exchangers 4 having a wider area in the first
space 11 of the casing 2. Since the heat exchangers 4 are
arranged in the V cross-sectional shape opening toward the
suction port 7, it is possible to introduce the air into the first
space 11 from the entire suction port 7. Moreover, the air
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introduced into the first space 11 from the suction port 7 can
uniformly pass through the entire heat exchangers 4.

[0064] In the duct-type indoor unit 1 in this embodiment,
the edge 4¢ forming the vertex of the V shape in the heat
exchangers 4 is parallel to the rotating shaft 27 of the impeller
21. Therefore, it is possible to reduce deviation of the air
passing through the heat exchangers 4 while securing the area
of the heat exchangers 4.

[0065] In the duct-type indoor unit 1 in this embodiment,
the rotating shaft 27 of the impeller 21 of the centrifugal fan
5 is parallel to the downstream side surface 25 of the casing 2
in which the blowout-duct connecting portion 10 is formed.
In such a configuration, since the blowout port 9 of the casing
2 is located on the outer side in the radial direction of the
impeller 21, it is possible to smoothly blow out, from the
blowout port 9, the air blown out to the outer side in the radial
direction from the impeller 21. Therefore, in forming an air
flow in one direction flowing to the blowout duct DC2, it is
possible to suppress the airflow resistance even if a member
such as a guide plate for guiding the air flow from the impeller
21 to the blowout port 9 is not provided.

[0066] In the duct-type indoor unit 1 in this embodiment,
the blowout port 9 is located on the outer side in the radial
direction ofthe impeller 21 in the second space 12. Therefore,
it is possible to smoothly blow out, from the blowout port 9,
the air discharged from the impeller 21. Therefore, in this
configuration, since the wind guide plate described in Japa-
nese Unexamined Patent Publication No. H6-281194 is
unnecessary, it is possible to suppress an increase in the
airflow resistance while suppressing an increase in the num-
ber of components.

[0067] In the duct-type indoor unit 1 in this embodiment,
the impeller 21 includes the shroud 24 located on the opening
13 side in the radial direction A of the rotating shaft 27 for
rotating the impeller 21 and the hub 23 located on the opposite
side to the shroud 24 in the axial direction A. The casing 2 has
the hub side inner surface S3 present in the position on the
opposite side to the opening 13 with respect to the impeller 21
in the axial direction A and opposed to the hub 23 in the axial
direction A. The air guide passage 81 is provided between the
hub 23 and the hub side inner surface S3. The air guide
passage 81 that guides, to the blowout port 9 side, a part of the
air discharged in the direction different from the blowout port
9 side, out of the air discharged from the impeller 21. There-
fore, it is possible to reduce the airflow resistance in the
second space 12.

[0068] In the duct-type indoor unit 1 in this embodiment,
the casing 2 has the opening side inner surface S4 present in
the position on the opposite side to the hub side inner surface
S3 with respect to the impeller 21 and the opening 13 in the
axial direction A and opposed to the opening 13 in the axial
direction A. The distance D4 between the opening side inner
surface S4 and the peripheral edge portion of the opening 13
is larger than the distance D3 between the hub side inner
surface S3 and the hub 23. An amount of the air flowing into
the impeller 21 through the opening 13 is larger than an
amount of the air passing through the air guide passage 81
between the hub 23 and the hub side inner surface S3. There-
fore, as in this embodiment, when the distance D4 between
the opening side inner surface S4 and the peripheral edge
portion of the opening 13 is larger than the distance D3
between the hub side inner surface S3 and the hub 23, the
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amount of the air and the size of the passage can be well
balanced. Consequently, it is possible to further reduce the
airflow resistance.

[0069] In the duct-type indoor unit 1 in this embodiment,
the casing 2 has the upstream side inner surface S5 and the
downstream side inner surface S6 located on the outer side in
the radial direction with respect to the impeller 21. The
upstream side inner surface S5 is located on the opposite side
to the downstream side inner surface S6 with respect to the
impeller 21 in the radial direction. The partition member 3 has
the partition inner surface S located on the outer side in the
radial direction with respect to the impeller 21. The partition
inner surface S is present in the position on the opposite side
to the blowout port 9 with respect to the impeller 21 in the
radial direction. The upstream side inner surface S5, the par-
tition inner surface S, and the downstream side inner surface
S6 are provided side by side in this order in the rotating
direction B of the impeller 21. The distance D6 between the
downstream side inner surface S6 and the impeller 21 is larger
than the distance D5 between the upstream side inner surface
S5 and the impeller 21. Therefore, it is possible to efficiently
convert a dynamic pressure obtained by the rotation of the
impeller 21 into a static pressure.

[0070] In the duct-type indoor unit 1 in this embodiment,
the partition member 3 includes the first partition plate 18 that
is provided in the position opposed to the impeller 21 in the
axial direction A of the rotating shaft 27 and in which the
opening 13 is formed and the second partition plate 19 that is
provided onthe suction port 7 side with respect to the impeller
21 and closes the suction port 7 side in the second space 12.
The second partition plate 19 includes the inclined portion
195 inclined toward the first partition plate 18 side with
respect to the axial direction A. One end of the inclined
portion 195 is connected to the end on the suction port 7 side
in the first partition plate 18. The other end of the inclined
portion 195 is located further on the impeller 21 side than the
first partition plate 18 in the axial direction A. Therefore, in
this configuration, since the air having passed through the
heat exchangers 4 is smoothly guided to the opening 13 side
along the inclined portion 194, it is possible to reduce the
airflow resistance.

[Fan Unit and Heat Exchange Unit]

[0071] A fan unit 1A according to the embodiment of the
present invention and a heat exchange unit 1B connected to
the fan unit 1A are explained.

[0072] FIG. 8A is a perspective view of the fan unit 1A
according to the embodiment of the present invention and the
heat exchange unit 1B connected to the fan unit 1A. FIG. 8B
is a perspective view showing a state in which the fan unit 1A
and the heat exchange unit 1B are coupled to each other. FIG.
9A is an IXA-IXA line sectional view of the fan unit shown in
FIG. 8A.FIG. 9B is an IXB-IXB line sectional view of the fan
unit shown in FIG. 8A.

[0073] The fan unit 1A and the heat exchange unit 1B
shown in FIG. 8A are separately assembled and then coupled
to each other. The fan unit 1A and the heat exchange unit 1B
coupled to each other configures the duct-type indoor unit 1
shown in FIG. 8B. The fan unit 1A in this embodiment can
also be sold in the market as a fan unit alone. The fan unit 1A
is coupled to the heat exchange unit 1B already set or set
anew.

[0074] AsshowninFIGS.8A and 8B and FIGS.9A and9B,
the fan unit 1A includes the partition member 3, the centrifu-
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gal fan 5, and a fan case 2A that houses the partition member
3 and the centrifugal fan 5. As shown in FIG. 8A, a heat
exchange unit 1B includes the heat exchanger 4 and a heat
exchanger case 2B that houses the heat exchanger 4. The fan
case 2A and the heat exchanger case 2B are coupled to each
other to configure the casing 2 of the duct-type indoor unit 1.

[0075] The duct-type indoor unit 1 shown in FIGS. 8A and
8B configured by the fan unit 1A in this embodiment and the
heat exchange unit 1B connected to the fan unit 1A has a
configuration same as the configuration of the duct-type
indoor unit 1 shown in FIGS. 1 to 6 except that the fan unit 1A
and the heat exchange unit 1B are detachably attachable to
each other. Therefore, concerning the internal structure of the
duct-type indoor unit 1 shown in FIGS. 8A and 8B, detailed
explanation is omitted. Only main characteristics of the fan
unit 1A in this embodiment and the heat exchange unit 1B
connected to the fan unit 1A are briefly explained below.

[0076] Each ofthe fan case 2A and the heat exchanger case
2B has a rectangular parallelepiped shape. The fan case 2A
includes the first side section 31 to the sixth side section 36
present in positions corresponding to the six surfaces of the
rectangular parallelepiped. In the fan case 2A, the blowout
port 9 is formed in the first side section 31 among the six side
sections. An inflow port 71 is formed in the second side
section 32 present in a position opposed to the first side
section 31. In this embodiment, each of the third side section
33, the fourth side section 34, the fifth side section 35, and the
sixth side section 36 forms a sidewall without an opening
formed therein.

[0077] Inthis embodiment, the inflow port 71 is formed by
opening almost the entire second side section 32. That is, the
inflow port 71 is defined by an edge portion 32 A of the second
side section 32. The blowout port 9 is formed by opening a
part ofthe first side section 31. Therefore, the first side section
31 includes a flat portion 31A and the blowout port 9. As
shown in FIG. 9A, the flat portion 31 A of the first side section
31 is parallel to the imaginary straight line L. The edge por-
tion 32A of the second side section 32 is parallel to or per-
pendicular to the imaginary straight line L.

[0078] The heat exchanger case 2B has a rectangular par-
allelepiped shape. The heat exchanger case 2B includes a first
side section 61 to a sixth side section 66 present in positions
corresponding to the six surfaces of the rectangular parallel-
epiped. In the heat exchanger case 2B, the suction port 7 is
formed in the first side section 61 among the six side sections.
An outflow port 72 is formed in the second side section 62
present in a position opposed to the first side section 61. In this
embodiment, each of the third side section 63, the fourth side
section 64, the fifth side section 65, and the sixth side section
66 of the heat exchanger case 2B forms a sidewall without an
opening formed therein.

[0079] Inthis embodiment, the outflow port 72 is formed by
opening almost the entire second side section 62. That is, the
outflow port 72 is defined by an edge portion 62A of the
second side section 62. The suction port 7 is formed by
opening a part of all of the first side section 61. The first side
section 61 includes an edge portion 61A and the suction port
7. The edge portion 61A of the first side section 61 is parallel
to the'Y direction or the Z direction. The edge portion 62A of
the second side section 62 is parallel to the Y direction or the
Z direction.

[0080] In the fan unit 1A in this embodiment, the axial
direction A of the rotating shaft 27 for rotating the impeller 21
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is parallel to the Y direction (the imaginary straight line L).
The blowout port 9 is located on the outer side in the radial
direction of the impeller 21.

[0081] The fan case 2A includes a unit connecting portion
41 connected to the heat exchanger case 2B. Specifically, the
fan case 2A includes the unit connecting portion 41 for con-
necting the heat exchange unit 1B to the second side section
32 on the inflow port 71 side. The heat exchanger case 2B
includes a unit connecting portion 42 connected to the unit
connecting portion 41 of the fan case 2A.

[0082] In this embodiment, the unit connecting portion 41
of'the fan case 2 A includes the edge portion 32 A ofthe second
side section 32. The unit connecting portion 42 of the heat
exchanger case 2B includes the edge portion 62A of the
second side section 62. That is, the edge portion 32A having
a frame-like square shape defining the inflow port 71 of the
second side section 32 of the fan case 2A functions as the unit
connecting portion 41 of the case 2A. The edge portion 62A
having a frame-like square shape defining the outflow port 72
of the second side section 62 of the heat exchanger case 2B
functions as the unit connecting portion 42 of the heat
exchanger case 2B. Specifically, the edge portion 62A of the
heat exchanger case 2B includes one or a plurality of ridges
projecting to the edge 32A side of the fan case 2A. The edge
portion 32A of the fan case 2A includes a plurality of screw
holes. In a state in which the edge portion 32A of the fan case
2A is laid on the ridges of the edge portion 62A of the heat
exchanger case 2B, the edge portion 32A is screwed and fixed
to the ridges by screws inserted through the screw holes.
Consequently, the edge portions 32A and 62A are connected
and the fanunit 1A and the heat exchange unit 1B are coupled.
[0083] In the fan unit 1A in this embodiment, as shown in
FIG. 9A, the air guide passage 81 is provided between the hub
23 and the inner surface S3 of the third side section 33.
Therefore, it is possible to reduce the airflow resistance in the
downstream side space 12.

[0084] In the fan unit 1A in this embodiment, as shown in
FIG. 9A, the distance D4 between the inner surface S4 (the
opening side inner surface S4) of the fourth side section 34
and the peripheral edge portion of the opening 13 is larger
than the distance D3 between the inner surface S3 (the hub
side inner surface S3) of the third side section 33 and the hub
23. Therefore, the amount of the air and the size of the passage
can be well balanced. Consequently, it is possible to reduce
the airflow resistance.

[0085] In the fan unit 1A in this embodiment, as shown in
FIG. 9B, the distance D6 between the inner surface S6 (the
downstream side inner surface S6) of the sixth side section 36
present on the downstream side in the rotating direction of the
impeller 21 and the impeller 21 is larger than the distance D5
between the inner surface S5 (the upstream side inner surface
S5) of the fifth side section 35 present on the upstream side in
the rotating direction B and the impeller 21. Therefore, it is
possible to efficiently convert a dynamic pressure obtained by
the rotation of the impeller 21 into a static pressure.

[0086] In the fan unit 1A in this embodiment, the air flow-
ing into the fan unit 1A from the inflow port 71 is smoothly
guided to the opening 13 side along the inclined portion 195.
Therefore, it is possible to reduce the airflow resistance.

[Other Modifications]

[0087] Note that, in the example explained in the embodi-
ment, the pair of heat exchangers 4 are arranged to open in the
V cross-sectional shape. However, the present invention is not

Mar. 12, 2015

limited to this. Heat exchangers having various shapes and
arranged in various ways may be adopted. For example, as a
modification of the embodiment of the present invention, as
shown in FIG. 7, one large heat exchanger 4 may be arranged
inside the heat exchange chamber 15 in an inclined toward the
suction port 7 of the casing 2 with respect to the width direc-
tion Y of the casing 2. In this heat exchanger 4, the straight
tube portions 451 of the heat transfer tubes 45 are arranged
side by side in a direction from an edge 4e on the upstream
side of the heat exchanger 4 toward an edge 4/ on the down-
stream side of the heat exchanger 4. The straight tube portions
4b1 are arranged to be parallel to one another. That is, each of
the straight tube portions 451 extends along a direction (i.e.,
the direction Z) perpendicular to the direction X and the
directionY. The directionY is parallel to the rotating shaft 27
(the axial direction A). The edge 4e on the upstream side of
the heat exchanger 4 extends along the edge of the suction
port 7 of the casing 2 in the direction Z. When the heat
exchanger 4 is arranged in this way, as in the embodiment, the
air introduced into the casing 2 from the suction port 7 can
flow while being in contact with the all straight tube portions
45b1 of the heat transfer tube 45 when the air passes through
the heat exchanger 4. It is possible to uniformly cool or heat
the plurality of heat transfer tubes 46 with the air. Therefore,
a difference in cooling or heating performance of the refrig-
erant among the paths is eliminated.

[0088] Inthe example explained in the embodiment, the air
conditioner is the duct-type indoor unit 1. However, the
present invention is not limited to the duct-type indoor unit 1
and can also be applied to an air conditioner not connected to
a duct.

[0089] In the example explained in the embodiment, the
blowout port 9 is provided in the first side section 31 and the
suction port 7 is provided in the second side section 32 (the
blowout port 9 is provided in the position opposed to the
suction port 7). However, the present invention is not limited
to this. The blowout port 9 may be provided, for example, in
any one of the third side section 33, the fourth side section 34,
the fifth side section 35, and the sixth side section 36.
[0090] Note that the embodiment is outlined below.

[0091] The fan unit in the embodiment is a fan unit to be
connected to a heat exchange unit in which a heat exchanger
is housed. The fan unit includes a fan case, a partition mem-
ber, and a centrifugal fan. The fan case has an air inflow port
and an air blowout port. The fan case includes, in a side
section on the inflow port side, a unit connecting portion for
connecting the heat exchange unit. The partition member
partitions an inside ofthe fan case into an upstream side space
on the inflow port side and a downstream side space on the
blowout port side. The partition member has an opening for
allowing the upstream side space and the downstream side
space to communicate with each other. The centrifugal fan
includes an impeller including a plurality of backward curved
blades. The centrifugal fan is arranged such that the impeller
is located in the downstream side space and sucks air in the
upstream side space through the opening. The blowout port is
located on the outer side in a radial direction of the impeller in
the downstream side space.

[0092] In this configuration, since the blowout port is
located on the outer side in the radial direction of the impeller,
it is possible to smoothly blow out, from the blowout port 9,
the air discharged from the impeller. Therefore, in this con-
figuration, since the wind guide plate described in Japanese
Unexamined Patent Publication No. H6-281194 is unneces-
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sary, it is possible to suppress an increase in the airflow
resistance while suppressing an increase in the number of
components.

[0093] In the fan unit, it is preferable that the impeller
includes a shroud located on the opening side in an axial
direction of arotating shaft for rotating the impeller, and a hub
located on the opposite side to the shroud in the axial direc-
tion, the fan case has a hub side inner surface present in a
position on the opposite side to the opening with respect to the
impeller in the axial direction so as to be opposed to the hub
in the axial direction, and an air guide passage is provided
between the hub and the hub side inner surface, the air guide
passage is configured to guide, to the blowout port side, a part
ofair discharged in a direction different from the blowout port
side, out of air discharged from the impeller.

[0094] In this configuration, since the air guide passage is
provided between the hub and the hub side inner surface, it is
possible to reduce the airflow resistance in the downstream
side space.

[0095] Inthe fan unit, itis preferable that the fan case has an
opening side inner surface present in a position on the oppo-
site side to the hub side inner surface with respect to the
impeller and the opening in the axial direction so as to be
opposed to the opening in the axial direction, and a distance
between the opening side inner surface and a peripheral edge
portion of the opening is larger than a distance between the
hub side inner surface and the hub.

[0096] An amount of the air flowing into the impeller
through the opening is larger than an amount of the air passing
through the air guide passage between the hub and the hub
side inner surface. Therefore, when the distance between the
opening side inner surface and the peripheral edge portion of
the opening is larger than the distance between the hub side
inner surface and the hub as in this configuration, the amount
of the air and the size of the passage can be well balanced.
Consequently, it is possible to further reduce the airflow resis-
tance.

[0097] Inthe fanunit, itis preferable that the fan case has an
upstream side inner surface and a downstream side inner
surface located on the outer side in the radial direction with
respect to the impeller and the upstream side inner surface is
located in a position on the opposite side to the downstream
side inner surface with respect to the impeller in the radial
direction, the partition member has a partition inner surface
located on the outer side in the radial direction with respect to
the impeller and the partition inner surface is present in a
position on the opposite side to the blowout port with respect
to the impeller in the radial direction, the upstream side inner
surface, the partition inner surface, and the downstream side
inner surface are provided side by side in this order in a
rotating direction of the impeller, and a distance between the
downstream side inner surface and the impeller is larger than
a distance between the upstream side inner surface and the
impeller.

[0098] Inthis configuration, since the distance between the
downstream side inner surface present on the downstream
side in the rotating direction of the impeller and the impeller
is larger than the distance between the upstream side inner
surface present on the upstream side in the rotating direction
and the impeller, it is possible to efficiently convert a dynamic
pressure obtained by the rotation of the impeller into a static
pressure.

[0099] In the fan unit, it is preferable that the partition
member includes a first partition plate provided in a position
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opposed to the impeller in the axial direction of a rotating
shaft for rotating the impeller, the opening being formed in
the first partition plate, and a second partition plate provided
on the inflow port side with respect to the impeller, and
closing the inflow port side in the downstream side space, the
second partition plate includes an inclined portion inclined
toward the first partition plate side with respect to the axial
direction, one end of the inclined portion is connected to an
end of the first partition plate on the inflow port side, and the
other end of the inclined portion is located further on the
impeller side than the first partition plate in the axial direc-
tion.

[0100] In this configuration, since the air flowing into the
fan unit from the inflow port is smoothly guided to the open-
ing side along the inclined portion, it is possible to reduce the
airflow resistance.

[0101] The air conditioner of the present invention includes
acasing, a partition member, a heat exchanger, and a centrifu-
gal fan. The casing has an air suction port and an air blowout
port. The partition member partitions an inside of the casing
into a first space on the suction port side and a second space on
the blowout port side. The partition member has an opening
for allowing the first space and the second space to commu-
nicate with each other. The heat exchanger is arranged in the
first space. The centrifugal fan includes an impeller including
a plurality of backward curved blades. The centrifugal fan is
arranged such that the impeller is located in the second space
and sucks the air in the first space through the opening. The
blowout port is located on the outer side in a radial direction
of the impeller in the second space.

[0102] In this configuration, since the blowout port is
located on the outer side in the radial direction of the impeller
in the second space, it is possible to smoothly blowout, from
the blowout port, the air discharged from the impeller. There-
fore, in this configuration, since the wind guide plate
described in Japanese Unexamined Patent Publication No.
H6-281194 is unnecessary, it is possible to suppress an
increase in the airflow resistance while suppressing an
increase in the number of components.

[0103] Inthe air conditioner, it is preferable that the impel-
ler includes a shroud located on the opening side in the axial
direction of a rotating shaft for rotating the impeller, and a hub
located on the opposite side to the shroud in the axial direc-
tion, the casing has a hub side inner surface present in a
position on the opposite side to the opening with respect to the
impeller in the axial direction so as to be opposed to the hub
in the axial direction, and an air guide passage is provided
between the hub and the hub side inner surface, an air guide
passage is configured to guide, to the blowout port side, a part
ofair discharged in a direction different from the blowout port
side, out of air discharged from the impeller.

[0104] In this configuration, since the air guide passage is
provided between the hub and the hub side inner surface, it is
possible to reduce the airflow resistance in the second space.
[0105] Inthe air conditioner, it is preferable that the casing
has an opening side inner surface present in a position on the
opposite side to the hub side inner surface with respect to the
impeller and the opening in the axial direction so as to be
opposed to the opening in the axial direction, and a distance
between the opening side inner surface and a peripheral edge
portion of the opening is larger than a distance between the
hub side inner surface and the hub.

[0106] An amount of the air flowing into the impeller
through the opening is larger than an amount of the air passing
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through the air guide passage between the hub and the hub
side inner surface. Therefore, when the distance between the
opening side inner surface and the peripheral edge portion of
the opening is larger than the distance between the hub side
inner surface and the hub as in this configuration, the amount
of the air and the size of the passage can be well balanced.
Consequently, it is possible to further reduce the airflow resis-
tance.

[0107] Inthe air conditioner, it is preferable that the casing
has an upstream side inner surface and a downstream side
inner surface located on the outer side in the radial direction
with respect to the impeller and the upstream side inner sur-
face is located in a position on the opposite side to the down-
stream side inner surface with respect to the impeller in the
radial direction, the partition member has a partition inner
surface located on the outer side in the radial direction with
respect to the impeller and the partition inner surface is
present in a position on the opposite side to the blowout port
with respect to the impeller in the radial direction, the
upstream side inner surface, the partition inner surface, and
the downstream side inner surface are provided side by side in
this order in arotating direction of the impeller, and a distance
between the downstream side inner surface and the impeller is
larger than a distance between the upstream side inner surface
and the impeller.

[0108] Inthis configuration, since the distance between the
downstream side inner surface present on the downstream
side in the rotating direction of the impeller and the impeller
is larger than the distance between the upstream side inner
surface present on the upstream side in the rotating direction
and the impeller, it is possible to efficiently convert a dynamic
pressure obtained by the rotation of the impeller into a static
pressure.

[0109] In the air conditioner, it is preferable that the parti-
tion member includes a first partition plate provided in a
position opposed to the impeller in the axial direction of a
rotating shaft for rotating the impeller, the opening being
formed in the first partition plate, and a second partition plate
provided on the suction port side with respect to the impeller,
and closing the suction port side in the second space, the
second partition plate includes an inclined portion inclined
toward the first partition plate side with respect to the axial
direction, one end of the inclined portion is connected to an
end of the first partition plate on the suction port side, and the
other end of the inclined portion is located further on the
impeller side than the first partition plate in the axial direc-
tion.

[0110] In this configuration, since the air having passed
through the heat exchanger is smoothly guided to the opening
side along the inclined portion, it is possible to reduce the
airflow resistance.

[0111] Inthe air conditioner, it is preferable that the suction
port, the heat exchanger, the centrifugal fan, and the blowout
port are arrayed in a row in a direction orthogonal to the axial
direction of the impeller.

[0112] Inthis configuration, since the suction port, the heat
exchanger, the centrifugal fan, and the blowout port is linearly
arrayed in the direction (the X direction in FIG. 2) orthogonal
to the axial direction, it is possible to reduce the dimension in
the width direction and the dimension in the height direction
of the casing. In this configuration, it is possible to linearly
arrange a suction duct and a blowout duct along the array
direction (see FIG. 1).
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[0113] This application is based on Japanese Patent appli-
cation No. 2013-188510 filed in Japan Patent Office on Sep.
11, 2013, the contents of which are hereby incorporated by
reference.

[0114] Although the present invention has been fully
described by way of example with reference to the accompa-
nying drawings, it is to be understood that various changes
and modifications will be apparent to those skilled in the art.
Therefore, unless otherwise such changes and modifications
depart from the scope of the present invention hereinafter
defined, they should be construed as being included therein.

1. A fan unit to be connected to a heat exchange unit in

which a heat exchanger is housed, the fan unit comprising:

a fan case having an air inflow port and an air blowout port
and including, in a side section of the fan case on the
inflow port side, a unit connecting portion for connect-
ing the heat exchange unit;

a partition member that partitions an inside of the fan case
into an upstream side space on the inflow port side and a
downstream side space on the blowout port side, the
partition member having an opening for allowing the
upstream side space and the downstream side space to
communicate with each other; and

a centrifugal fan including an impeller including a plurality
of backward curved blades, the centrifugal fan being
arranged such that the impeller is located in the down-
stream side space and sucks air in the upstream side
space through the opening, wherein

the blowout port is located on an outer side in a radial
direction of the impeller in the downstream side space.

2. The fan unit according to claim 1, wherein

the impeller includes a shroud located on the opening side
in an axial direction of a rotating shaft for rotating the
impeller, and a hub located on an opposite side to the
shroud in the axial direction,

the fan case has a hub side inner surface present in a
position on an opposite side to the opening with respect
to the impeller in the axial direction so as to be opposed
to the hub in the axial direction, and

an air guide passage is provided between the hub and the
hub side inner surface, the air guide passage being con-
figured to guide, to the blowout port side, a part of air
discharged in a direction different from the blowout port
side, out of air discharged from the impeller.

3. The fan unit according to claim 2, wherein

the fan case has an opening side inner surface present in a
position on an opposite side to the hub side inner surface
with respect to the impeller and the opening in the axial
direction so as to be opposed to the opening in the axial
direction, and

a distance between the opening side inner surface and a
peripheral edge portion of the opening is larger than a
distance between the hub side inner surface and the hub.

4. The fan unit according to claim 1, wherein

the fan case has an upstream side inner surface and a
downstream side inner surface located on the outer side
in the radial direction with respect to the impeller, and
the upstream side inner surface is located in a position on
an opposite side to the downstream side inner surface
with respect to the impeller in the radial direction,

the partition member has a partition inner surface located
on the outer side in the radial direction with respect to the
impeller, and the partition inner surface is present in a
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position on an opposite side to the blowout port with
respect to the impeller in the radial direction,

the upstream side inner surface, the partition inner surface,
and the downstream side inner surface are provided side
by side in this order in a rotating direction of the impel-
ler, and

a distance between the downstream side inner surface and
the impeller is larger than a distance between the
upstream side inner surface and the impeller.

5. The fan unit according to claim 1, wherein

the partition member includes:

a first partition plate provided in a position opposed to
the impeller in an axial direction of a rotating shaft for
rotating the impeller, the opening being formed in the
first partition plate; and

a second partition plate provided on the inflow port side
with respect to the impeller, and closing the inflow
port side in the downstream side space,

the second partition plate includes an inclined portion
inclined toward the first partition plate side with respect
to the axial direction, and

one end of the inclined portion is connected to an end of the
first partition plate on the inflow port side, and the other
end of the inclined portion is located further on the
impeller side than the first partition plate in the axial
direction.

6. An air conditioner comprising:

a casing having an air suction port and an air blowout port;

a partition member that partitions an inside of the casing
into a first space on the suction port side and a second
space on the blowout port side, the partition member
having an opening for allowing the first space and the
second space to communicate with each other;

a heat exchanger arranged in the first space; and

acentrifugal fan including an impeller including a plurality
of backward curved blades, the centrifugal fan being
arranged such that the impeller is located in the second
space and sucks air in the first space through the open-
ing, wherein

the blowout port is located on an outer side in a radial
direction of the impeller in the second space.

7. The air conditioner according to claim 6, wherein

the impeller includes a shroud located on the opening side
in an axial direction of a rotating shaft for rotating the
impeller, and a hub located on an opposite side to the
shroud in the axial direction,

the casing has a hub side inner surface present in a position
on an opposite side to the opening with respect to the
impeller in the axial direction so as to be opposed to the
hub in the axial direction, and

an air guide passage is provided between the hub and the
hub side inner surface, the air guide passage being con-
figured to guide, to the blowout port side, a part of air
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discharged in a direction different from the blowout port

side, out of air discharged from the impeller.

8. The air conditioner according to claim 7, wherein

the casing has an opening side inner surface present in a

position on an opposite side to the hub side inner surface

with respect to the impeller and the opening in the axial
direction so as to be opposed to the opening in the axial
direction, and

a distance between the opening side inner surface and a

peripheral edge portion of the opening is larger than a

distance between the hub side inner surface and the hub.

9. The air conditioner according to claim 6, wherein

the casing has an upstream side inner surface and a down-

stream side inner surface located on the outer side in the
radial direction with respect to the impeller, and the
upstream side inner surface is located in a position on an
opposite side to the downstream side inner surface with
respect to the impeller in the radial direction,

the partition member has a partition inner surface located

on the outer side in the radial direction with respect to the

impeller, and the partition inner surface is present in a

position on an opposite side to the blowout port with

respect to the impeller in the radial direction,

the upstream side inner surface, the partition inner surface,

and the downstream side inner surface are provided side

by side in this order in a rotating direction of the impel-
ler, and

a distance between the downstream side inner surface and

the impeller is larger than a distance between the

upstream side inner surface and the impeller.

10. The air conditioner according to claim 6, wherein

the partition member includes:

a first partition plate provided in a position opposed to
the impeller in an axial direction of a rotating shaft for
rotating the impeller, the opening being formed in the
first partition plate; and

a second partition plate provided on the suction port side
with respect to the impeller, and closing the suction
port side in the second space,

the second partition plate includes an inclined portion

inclined toward the first partition plate side with respect

to the axial direction, and

one end of the inclined portion is connected to an end of the

first partition plate on the suction port side, and the other

end of the inclined portion is located further on the
impeller side than the first partition plate in the axial
direction.

11. The air conditioner according to claim 6, wherein the
suction port, the heat exchanger, the centrifugal fan, and the
blowout port are arrayed in a row in a direction orthogonal to
the axial direction of the impeller.
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